Cerebral arteriography is now carried out on a very large number of cases each year in the neurosurgical centres of the world.
Usually this investigation is without harmful effect and the information gleaned commonly provides a precise diagnosis and leads to the institution of palliative or curative treatment.
Nevertheless, there is inevitably some degree of damage to the arterial wall and in a very small proportion of cases harmful effects ensue. It seems important therefore that those who prescribe and carry out this procedure should be aware of the degree of damage commonly inflicted and of the occasional harmful effects which may follow. The method by which the arterial puncture wounds inflicted during arteriography heal " normally " has been described already (Crawford, 1956) mural thrombi (Crawford and Levene, 1952) . By about the 28th day organization is complete and a fibrous scar marks the site of puncture. Over the succeeding months a few elastic and smooth muscle fibres develop in the scar but even at eight months there is no proper reconstitution of the media or of the elastic laminae ( Fig. 1) . This " normal " healing process occurs in the great majority of needle-tracks but departure from the simple healing process may occur in a variety of ways and produce effects of varying significance. It is with these " abnormal-" effects of arterial puncture that the present paper is concerned. The descriptions which follow are based on necropsy material from 75 subjects on whom arteriography had been carried out at intervals varying from two hours to eight months before death. This material has come from many different sources and has not been confined to the necropsies from a single neurosurgical unit.
Concealed Haemorrhage
There is always some haemorrhage from the arterial puncture wound. In most cases it leads to no more than staining of the carotid sheath for a distance of three or four centimetres above and below the puncture; but quite often the entire carotid sheath is distended with blood from the arch of the aorta to the base of the skull (Fig. 2) and occasionally the blood breaks out from the sheaths and spreads widely amongst the structures of the neck and mediastinum (Fig. 3) .
It has been noticed that haemorrhage is usually minimal in young subjects and most marked in elderly hypertensives or when the vessel has been transfixed by the needle (or punctured repeatedly) with the infliction of two or more wounds (Fig. 4) .
These haemorrhages are such a striking feature at necropsies on recently punctured cases that it is surprising to the pathologist to learn that significant symptoms rarely occur. Transient pain, tenderness, and dysphagia may be admitted on questioning. Persistent damage has not been seen in this study. 217
Abscess Formation Pyogenic infection has not been found in any of the necropsy material: but in several of the cases coming to necropsy within a week of arteriography the arterial wall was found to be heavily infiltrated with polymorphs in the neighbourhood of the needle track while a few showed sterile abscess formation in the adventitia and sheath of the artery (Fig. 5) (Fig. 6) 
